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DETAILED ACTION 

1. The instant application having Application No. 10/701,073 has a total of 18 
claims pending in the application; there are 4 independent claims and 14 dependent 
claims, all of which are ready for examination by the examiner. 

Oath/Declaration 

2. The applicant's oath/declaration has been reviewed by the examiner and is found 
to conform to the requirements prescribed in 37 C.F.R. 1.63. 

Priority 

3. Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 119(a)-(d). The certified copy has been filed in the instant application. 

Specification 

4. The disclosure is objected to because of the following informalities: Page 21, line 
18 and page 26, line 7 contain the word "cash" where it is believed the applicant 
intended to state "cache". 

Furthermore, on page 55, line 16 it states "thorough the cache flush" where it is 
believed that the applicant intended to state "through the cache flush". 
Appropriate correction is required. 

5. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
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requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC § 112 

6. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

7. Claim 4 is rejected under 112, first paragraph, as failing to meet the written 
description requirement. The claim discloses wherein the access frequency index is 
updated such that a first value is added to the index when cache data has not been 
modified and a second value is added to the index when cache data has been modified. 
The instant specification of page 38 discloses wherein a value is added to the index. 
There does not appear to be any disclosure on how this value is obtained or whether it 
is different depending on the type of access. 

8. Claims 6-8 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 
Claim 6 discloses a management apparatus that performs wear leveling, however 
based on the examiner's understanding of wear leveling and the invention as disclosed, 
the examiner is unclear as to how the invention performs wear leveling. See the 
discussion in Us 19-21 below. 
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9. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

10. Claims 2-10, 13, and 16-18 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

1 1 . Claim 2 states the limitation "a degradation index" on lines 1 1 and 13, however 
claim 1 already provides "a degradation index" on line 17. It is unclear whether the 
degradation index of claim 2 is the same as or different from that of claim 1 . 

12. Claim 3 discloses wherein the degradation index updating unit adds a sum of 
the first value and the second value to a degradation index if the cache data has 
been modified, however claim 2, from which claim 3 depends, discloses wherein the 
degradation index updating unit is operable to add a second value to the degradation 
index if the cache data has been modified. These limitations appear' to be contradictory 
in nature. Based on the description of the invention given and the examiners 
understanding of the disclosure as a whole the examination has been made under the 
assumption that the applicant intended for claim 3 to disclose that the second value is 
added to the index. 

13. Claim 4 states the limitation "an access frequency index" on lines 4 and 7, 
however claim 1 already provides "an access frequency index" on line 12. It is unclear 
whether the access frequency index on claim 4 is the same as or different from that of 
claim 1. 
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14. Claim 5 discloses wherein the access frequency index updating unit adds a sum 
of the first value and the second value to an access frequency index if the cache 
data has been modified, however claim 4, from which claim 5 depends, discloses 
wherein the access frequency index updating unit is operable to add a second value to 
the access frequency index if the cache data has been modified. These limitations 
appear to be contradictory in nature. Based on the description of the invention given 
and the examiners understanding of the disclosure as a whole the examination has 
been made under the assumption that the applicant intended for claim 5 to disclose that 
the second value is added to the index. 

15. Claim 6 discloses the limitation "a cache access frequency index" on line 8, 
however the claim already provides "a cache access frequency index" on line 3. It is 
unclear whether the cache access frequency on line 8 is the same as or different from 
that on line 3. 

16. Claim 8 discloses the limitation "a cache access frequency index" on line 4, 
however claim 6 already provides "a cache access frequency index" on line 3. It is 
unclear whether the cache access frequency of claim 8 is the same as or different from 
that of claim 6. The claim also discloses the limitation "an access frequency index" on 
line 7, however claim 1 already provides "an access frequency index" on line 12. It is 
unclear whether the access frequency index of claim 8 is the same as or different from 
that of claim 1 . 

17. Claims 9, 13 and 16-18 all have deficiencies similar to claims 2, 4, 6 and 8 
above. They all disclose a limitation of the form "a... index" that has already been 
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disclosed in an earlier parent claim. It is unclear whether the limitations of claims 9, 13 
and 16-18 are the same as or different from that of the parent claims. 

18. Any claims listed in H9 and not discussed specifically above, have been rejected 
for inheriting the deficiencies of the claims from which they depend. 

Claim Rejections - 35 USC § 101 

19. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

20. Claims 6-8 are rejected under 35 U.S.C. 101 because the claimed invention 
lacks patentable utility. 

21 . Claim 6 discloses an access frequency index updating unit operable to compare 
an access frequency index of a logical page mapped to a physical page with the cache 
access frequency index and updates the access frequency index with the cache access 
frequency index if the cache access frequency index is greater than the access 
frequency index. 

The examiner interprets the invention as disclosed in claim 6 as follows. The 
apparatus disclosed performs wear leveling on an FeRAM such that a physical page 
that has a low degradation index is mapped to a logical page that has a high access 
frequency index, where the degradation index is an indication of the actual number of 
accesses to a physical page and the access frequency is an indication of the number of 
accesses to data in a cache, the data corresponding to data stored in the physical page 
(Pg. 35, Lines 5-9). 
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Furthermore, the art recognized accepted meaning of wear leveling as is 
disclosed in the prior art is a technique for prolonging the life of certain kinds of erasable 
computer storage media such as flash memory and FeRAM. The method involves 
arranging the data so that erasures can be evenly distributed across the medium. 

Based on the examiners interpretation of the invention and the art recognized 
meaning of wear leveling, the examiner is confused as to how the invention as 
disclosed in claim 6 performs wear leveling. As disclosed therein, the invention is using 
the factor of how often data is accessed in a cache as a basis for distributing wear in the 
FeRAM, however this would seem to not only not perform wear leveling but also result 
in excess wear as data will be moved more frequently than would be necessary. For 
example, an item of data may be accessed 1 time in physical memory and then 50 
times in cache, while another item of data was accessed maybe 10 times in physical 
memory but only 20 times in cache. Assuming no other items have been accessed 
more frequently the first item would be moved, resulting in additional access to the 
physical memory at this location. However, the location of the second item would 
actually have more wear, since that physical location was accessed more. 

Furthermore, it is disclosed that a heavily degraded physical page is mapped to a 
less frequently accessed logical page. The examiner is also confused as to how this 
would perform wear leveling. Based on the ordinary level of skill in the art, a logical 
page that is frequently accessed is done so due to the data that is stored in that page. 
By re-mapping the physical page to a logical page that is less accessed would not 
appear to reduce wear, since the data has not actually moved to a less accessed 
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portion of memory. Although the new logical page was previously less accessed, it 
would become more accessed after the mapping, since the data it maps to is highly 
accessed data. In other words, high access to a memory is due to the need for the data 
at the particular location, not because of the address of the location. 

For the reasons above, the invention as disclosed in claim 6 appears to lack 
patentable utility. 

Furthermore, claims 7-8 are rejected for inheriting the deficiencies of claim 6 from 
which they depend. 

Claim Rejections - 35 USC § 102 

22. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

23. Claims 1 and 15 are rejected under 35 U.S.C. 102(a) as being anticipated by 
applicant's admitted prior art (hereinafter referred to as AAPA). 

Claim 1 

AAPA discloses a memory management apparatus for accessing a physical 
page mapped according to mapping information to a logical page that includes a logical 
address specified by an access request, the mapping information showing a one-to-one 
mapping between a plurality of logical pages and a plurality of physical pages, the 
logical pages being defined by dividing a logical address space by a predetermined 
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size, each of the physical pages functioning to physically retain data of the 
predetermined size (Pg. 2, Lines 1-23) and degrading in storage performance each 
time an access is made thereto (Pg. 1, Lines 16-23), the apparatus comprising: 

an access frequency index storage unit operable to store an access frequency 
index for each logical page, the access frequency index indicating an occurrence 
frequency of an access request specifying a logical address included in a corresponding 
logical page (Pg. 2, Lines 24-26; Pg. 3, Line 1); 

a degradation index storage unit operable to store a degradation index for each 
physical page, the degradation index indicating a degree of degradation in storage 
performance of a corresponding physical page (Pg. 2, Lines 24-26; Pg. 3, Line 3; It is 
noted that although the access frequency and degradation indices are disclosed 
as different indices, as disclosed they may in fact appear to be the same. The 
degradation index is disclosed as indicating a degree of degradation, however 
since an access results in degradation the access frequency would be a degree 
of degradation and therefore the indices as disclosed appear to track the same 
value (Pg. 37, Lines 24 - Pg. 38, Line 6)); and 

a degradation leveling unit operable to (i) exchange retained data between a first 
physical page and a second physical page, the first physical page being mapped 
according to the mapping information to a specific logical page of which an access 
frequency index is greater than or equal to a first threshold, and the second physical 
page having a degradation index that is less than or equal to a second threshold, and 
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(ii) update the mapping information so as to show that the specific logical page is 
mapped to the second physical page (Pg. 2, Line 27 - Pg. 3, Line 12). 
Claim 15 

AAPA discloses a memory management method for accessing a physical page 
mapped according to mapping information to a logical page that includes a logical 
address specified by an access request, the mapping information showing a one-to-one 
mapping between a plurality of logical pages and a plurality of physical pages, the 
logical pages being defined by dividing a logical address space by a predetermined 
size, each of the physical pages functioning to physically retain data of the 
predetermined size (Pg. 2, Lines 1-23) and degrading in storage performance each 
time an access is made thereto (Pg. 1, Lines 16-23), wherein 

the method employs (i) an access frequency index indicating, for each logical 
page, an occurrence frequency of an access request specifying a logical address 
included in a corresponding logical page (Pg. 2, Lines 24-26; Pg. 3, Line 1) and (ii) a 
degradation index indicating, for each physical page, a degree of degradation in storage 
performance of a corresponding physical page (Pg. 2, Lines 24-26; Pg. 3, Line 3; It is 
noted that although the access frequency and degradation indices are disclosed 
as different indices, as disclosed they may in fact appear to be the same. The 
degradation index is disclosed as indicating a degree of degradation, however 
since an access results in degradation the access frequency would be a degree 
of degradation and therefore the indices as disclosed appear to track the same 
value (Pg. 37, Lines 24 - Pg. 38, Line 6)), 
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the method comprising: 

a degradation leveling step of (i) exchanging retained data between a first 
physical page and a second physical page, the first physical page being mapped 
according to the mapping information to a specific logical page of which an access 
frequency index is greater than or equal to a first threshold, and the second physical 
page having a degradation index that is less than or equal to a second threshold, and 
(ii) updating the mapping information so as to show that the specific logical page is 
mapped to the second physical page (Pg. 2, Line 27 - Pg. 3, Line 12). 



Claim Rejections - 35 USC § 103 

24. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

25. Claims 2-5, 9-11 and 16-17 are rejected under 35 U.S.C. 103(a) as being 
obvious over AAPA in view of Bruce et al. (U.S. Pat. 6,000,006) and Coulson (U.S. 
PGPub 2003/0058681). 

Claim 2 

AAPA does not disclose expressly wherein the memory management apparatus 
further comprises: 

a cache storage unit operable to store, for each of up to a predetermined number 
of the physical pages, cache data that is a copy of data retained in a corresponding 
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physical page and that is accessed instead of the original data, and to write, if cache 
data has been modified as a result of a subsequent access, the modified cache data 
back to a corresponding physical page; and 

a degradation index updating unit operable to add a first value to a degradation 
index of each physical page that retains original data of cache data stored in the cache 
storage unit, and add a second value to a degradation index of each physical page to 
which modified cache data has been written back. 

Bruce et al. disclose a method for wear leveling in a flash memory wherein 
frequently written data is stored in a cache and written back periodically (Col. 5, Lines 
22-24; Col. 6, Lines 22-31). They further disclose write counters that track the total 
number of writes to a physical block (Col. 7, Lines 4-6). Since the write counters keep 
track of all writes to the physical memory, they would be incremented each time data 
from the cache is written back to the physical memory. 

AAPA and Bruce et al. are analogous art because they are from the similar 
problem solving area of wear leveling in a memory that degrades with increased 
access. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Bruce et al. before them, to 
incorporate a cache into a system for wear leveling. 

The motivation for doing so would have been to extend the life of the memory 
(Bruce et al. - Col. 5, Lines 24-26). 
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Therefore, it would have been obvious to combine Bruce et al. with AAPA for the 
benefit of extended memory life to obtain the invention as specified in claim 2. 

The combination of AAPA and Bruce et al. does not disclose expressly, wherein 
the counter keeps track of reads as well as writes, however as is disclosed in Coulson, 
in a destructive read type memory such as FeRAM, the read consists of a write back 
operation (H22), therefore a read is inherently a write. 

The combination of AAPA and Bruce et al. and Coulson are analogous art 
because they are from the similar problem solving area of wear leveling in a memory 
that degrades with increased access. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of the combination of AAPA and Bruce et al. and 
Coulson before them, to track not only write access but read access in a read- 
destructive memory. 

The motivation for doing so would have been leveling usage and reducing wear 
of memory devices (Coulson - Abstract). 

Therefore, it would have been obvious to combine Coulson with the combination 
of AAPA and Bruce et al. for the benefit of leveling usage and reducing wear of memory 
devices to obtain the invention as specified in claim 2. 
Claim 3 

AAPA does not disclose expressly wherein the degradation index updating unit 
adds, at a time when cache data is invalidated or replaced by data retained in another 
physical page, a sum of the first value and the second value to a degradation index of a 
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physical page storing original data of the cache data if the cache data has been 
modified, and adds the first value to the degradation index if the cache data has not 
been modified. 

As discussed earlier, claim 3 is being interpreted such that a second value is 
added to the degradation index when cache data has been modified. Therefore, claim 3 
is of the same scope as claim 2 and the discussion applied to claim 2 above also 
applies to claim 3. However, the discussion above does not mention that the 
degradation index is updated when the cache is invalidated. This limitation is inherent 
to the disclosure of Bruce et al. They disclose storing data in a cache and writing the 
data back at regular intervals and they further disclose tracking all writes to the physical 
data. When the cache is invalidated all data is updated to the memory and since at this 
point the data is written back to the physical memory the counter would keep track of 
these writes. 

AAPA and Bruce et al. are analogous art because they are from the similar 
problem solving area of wear leveling in a memory that degrades with increased 
access. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Bruce et al. before them, to 
incorporate a cache into a system for wear leveling and to track not only write access 
but read access in a read-destructive memory. 

The motivation for doing so would have been to extend the life of the memory 
(Bruce et al. - Col. 5, Lines 24-26). 
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Therefore, it would have been obvious to combine Bruce et al. with AAPA for the 
benefit of extended memory life to obtain the invention as specified in claim 3. 
Claim 4 

AAPA does not disclose expressly wherein the memory management apparatus 
further comprises: 

an access frequency index updating unit operable to add a first value to an 
access frequency index of each physical page that retains original data of cache data 
stored in the cache storage unit, and add a second value to an access frequency index 
of each physical page to which modified cache data has been written back. 

Bruce et al. disclose a method for wear leveling in a flash memory wherein 
frequently written data is stored in a cache and written back at certain time intervals 
(Col. 5, Lines 22-24; Col. 6, Lines 22-31). They further disclose write counters that 
track the total number of writes to a physical block (Col. 7, Lines 4-6). 

AAPA and Bruce et al. are analogous art because they are from the similar 
problem solving area of wear leveling in a memory that degrades with increased 
access. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Bruce et al. before them, to 
incorporate a cache into a system for wear leveling. 

The motivation for doing so would have been to extend the life of the memory 
(Col. 5, Lines 24-26). 
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Therefore, it would have been obvious to combine Bruce et aL with AAPA for the 
benefit of extended memory life to obtain the invention as specified in claim 4. 

The combination of AAPA and Bruce et al. does not disclose expressly, wherein 
the counter keeps track of reads as well as writes, however as is disclosed in Coulson, 
in a destructive read type memory such as FeRAM, the read consists of a write back 
operation flJ22), therefore a read is inherently a write. 

The combination of AAPA and Bruce et al. and Coulson are analogous art 
because they are from the similar problem solving area of wear leveling in a memory 
that degrades with increased access. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of the combination of AAPA and Bruce et al. and 
Coulson before them, to track not only write access but read access in a read- 
destructive memory. 

The motivation for doing so would have been leveling usage and reducing wear 
of memory devices (Coulson - Abstract). 

Therefore, it would have been obvious to combine Coulson with the combination 
of AAPA and Bruce et al. for the benefit of leveling usage and reducing wear of memory 
devices to obtain the invention as specified in claim 4. 
Claim 5 

AAPA does not disclose expressly wherein the access frequency index updating 
unit adds, at a time when cache data is invalidated or replaced by data retained in 
another physical page, a sum of the first value and the second value to a access 
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frequency index of a physical page storing original data of the cache data if the cache 
data has been modified, and adds the first value to the access frequency index if the 
cache data has not been modified. 

As discussed earlier, claim 5 is being interpreted as having intended to disclose 
adding a second value to the access frequency index when cache data has been 
modified. Therefore, claim 5 is of the same scope as claim 4 and the discussion applied 
to claim 4 above also applies to claim 5. However, the discussion above does not 
mention that the degradation index is updated when the cache is invalidated. This 
limitation is inherent to the disclosure of Bruce et al. They disclose storing data in a 
cache and writing the data back at regular intervals and they further disclose tracking all 
writes to the physical data. When the cache is invalidated all data is updated to the 
memory and since at this point the data is written back the counter would keep track of 
these writes. 

AAPA and Bruce et al. are analogous art because they are from the similar 
problem solving area of wear leveling in a memory that degrades with increased 
access. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Bruce et al. before them, to 
incorporate a cache into a system for wear leveling and to track not only write access 
but read access in a read-destructive memory. 

The motivation for doing so would have been to extend the life of the memory 
(Col. 5, Lines 24-26). 
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Therefore, it would have been obvious to combine Bruce et al. with AAPA for the 
benefit of extended memory life to obtain the invention as specified in claim 5. 
Claim 9 

AAPA further discloses wherein each logical page has a generic logical address 
that is included in a corresponding logical page, 

the memory management apparatus further comprising: 

a detecting unit operable to detect an access request specifying any of the 
generic logical addresses; 

a degradation index updating unit operable to increment a degradation index of a 
physical page mapped according to the mapping information to a logical page that 
includes a generic logical address specified by an access request detected by the 
detecting unit; and 

an access frequency index updating unit operable to increment an access 
frequency index of the logical page that includes the generic logical address specified 
by the detected access request (Pg. 2, Lines 24-26). 
Claim 10 

AAPA further discloses wherein each generic logical address is a logical address 
that is accessed whenever a logical page including a corresponding generic logical 
address is accessed (Pg. 2, Lines 5-12; In the reference, the data is accessed in 
blocks or pages, therefore the logical address of the page is the generic logical 
address.). 
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Claim 11 

AAPA does not disclose expressly wherein each physical page is implemented 
by a ferroelectric random access memory. 

Coulson discloses wherein data is stored in a ferroelectric memory (IP 6). 

AAPA and Coulson are analogous art because they are from the similar problem 
solving area of wear leveling in a destructive memory. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Coulson before them, to use a 
ferroelectric random access memory to store data. 

The motivation for doing so would have been inexpensive and higher yield 
manufacturing due to lack of transistors (H22). 

Therefore, it would have been obvious to combine Coulson with AAPA for the 
benefit of inexpensive and higher yield manufacturing to obtain the invention as 
specified in claim 11. 
Claim 16 

AAPA does not disclose expressly the method further comprising: 
a cache managing step of storing, for each of up to a predetermined number of 
the physical pages, cache data that is a copy of data retained in a corresponding 
physical page and that is accessed instead of the original data, and of writing, if cache 
data has been modified as a result of a subsequent access, the modified cache data 
back to a corresponding physical page; and 
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a degradation index updating step of adding a first value to a degradation index 
of each physical page that retains original data of cache data stored in the cache 
storage step, and adding a second value to a degradation index of each physical page 
to which modified cache data has been written back. 

Bruce et al. disclose a method for wear leveling in a flash memory wherein 
frequently written data is stored in a cache and written back at certain time intervals 
(Col. 5, Lines 22-24; Col. 6, Lines 22-31). They further disclose write counters that 
track the total number of writes to a physical block (Col. 7, Lines 4-6). Although Bruce 
et al. do not explicitly disclose adding a first value for data that has not been modified 
and a second value for data that has been modified, it is inherent in their disclosure and 
in view of FTB. FTB discloses that a read operation for a FRAM requires a write 
operation, therefore a read is inherently a write. For this reason, when performing wear 
leveling on a memory that degrades with access, one of ordinary level in the art would 
recognize the need to add a first value for a read, which is inherently a write, and a 
second value for data that has been modified, since that encompasses a read and write 
back or inherently multiple writes. 

AAPA and Bruce et al. are analogous art because they are from the similar 
problem solving area of wear leveling in a memory that degrades with increased 
access. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Bruce et al. before them, to 
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incorporate a cache into a system for wear leveling and to track not only write access 
but read access in a read-destructive memory. 

The motivation for doing so would have been to extend the life of the memory 
(Col. 5, Lines 24-26). 

Therefore, it would have been obvious to combine Bruce et al. with AAPA for the 
benefit of extended memory life to obtain the invention as specified in claim 16. 
Claim 17 

AAPA further discloses wherein 

each logical page has a generic logical address that is included in a 
corresponding logical page, 

the memory management method further comprising: 

a detecting step of detecting an access request specifying any of the generic 
logical addresses; 

a degradation index updating step of incrementing a degradation index of a 
physical page mapped according to the mapping information to a logical page that 
includes a generic logical address specified by an access request detected in the 
detecting step; and 

an access frequency index updating step of incrementing an access frequency 
index of the logical page that includes the generic logical address specified by the 
detected access request (Pg. 2, Lines 24-26). 

26. Claims 12-13 and 18 are rejected under 35 U.S.C. 103(a) as being obvious over 
AAPA in view of Bruce et al. and Bohrer et al. (U.S. PGPub 2004/0243761). 
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Claim 12 

AAPA discloses a memory management apparatus for accessing a physical 
page mapped according to mapping information to a logical page that includes a logical 
address specified by an access request, the mapping information showing a one-to-one 
mapping between a plurality of logical pages and a plurality of physical pages, the 
logical pages being defined by dividing a logical address space by a predetermined 
size, each of the physical pages functioning to physically retain data of the 
predetermined size (Pg. 2, Lines 1-23) and degrading in storage performance each 
time an access is made thereto (Pg. 1, Lines 16-23), the apparatus comprising: 

an access frequency index storage unit operable to store an access frequency 
index for each logical page, the access frequency index indicating an occurrence 
frequency of an access request specifying a logical address included in a corresponding 
logical page (Pg. 2, Lines 24-26; Pg. 3, Line 1); 

AAPA does not disclose expressly the apparatus further comprising a cache 
storage unit operable to store cache data for each of up to a predetermined number of 
the physical pages in association with a replication access frequency index that is a 
copy of an access frequency index of a logical page mapped according to the mapping 
information to a corresponding physical page, the cache data being a copy of data 
retained in the corresponding physical page and that is accessed instead of the original 
data; and 

a degradation leveling unit operable, when one of the pieces of cache data needs 
to be replaced with data retained in a new physical page, to replace cache data 
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associated with a replication access frequency index that is less than or equal to an 
access frequency index of a logical page mapped according to the mapping information 
to the new physical page. 

Bruce et al. disclose a method for wear leveling in a flash memory wherein 
frequently written data is stored in a cache and written back periodically (Col. 5, Lines 
22-24; Col. 6, Lines 22-31). 

AAPA and Bruce et al. are analogous art because they are from the similar 
problem solving area of wear leveling in a memory that degrades with increased 
access. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Bruce et al. before them, to 
incorporate a cache into a system for wear leveling. 

The motivation for doing so would have been to extend the life of the memory 
(Bruce et al. - Col. 5, Lines 24-26). 

Therefore, it would have been obvious to combine Bruce et al. with AAPA for the 
benefit of extended memory life to obtain the invention as specified in claim 12. 

The combination of AAPA and Bruce et al. do not disclose expressly a cache 
entry replacement method wherein the entry with a low amount of hits is replaced. 

Bohrer et al. disclose a method of managing storage of files on a multi-tiered disk 
system wherein a first disk is used similar to a cache and holds frequently accessed 
data while another disk holds less frequently accessed data (Abstract). When data is to 
be transferred from the second tier to the first tier and an entry in the first tier needs to 
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be replaced due to lack of available space, the system determines the "popularity" of 
data in the first tier and replaces the least "popular" data, where the least "popular" data 
is data that has not been accessed lately (H14 and H22). 

The combination of AAPA and Bruce et al. and Bohrer et al. are analogous art 
because they are from the similar problem solving area of improving performance in a 
cache memory system. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of he combination of AAPA and Bruce et al. and 
Bohrer et al. before them, to incorporate an entry replacement method wherein an entry 
with a low amount of hits is replaced. 

The motivation for doing so would have been to improve performance and 
reliability of storage devices (1J5). 

Therefore, it would have been obvious to combine Bohrer et al. with the 
combination of AAPA and Bruce et al. for the benefit of improved performance and 
reliability to obtain the invention as specified in claim 12. 
Claim 13 

The combination of AAPA and Bruce et al. does not disclose a replication access 
frequency index updating unit operable, in response to an access to cache data, to 
decrement a replication access frequency index associated with the cache data. 

Bohrer et al. disclose in 1|14 keeping track of file statistics including an estimate 
access count of the file and using this information to determine the "popularity" of the 
file. By keeping track of the access, they must be either incrementing of decrementing 
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a counter. It is noted that whether they increment or decrement the count, they are still 
tracking access frequency and therefore the result will be the same 

The combination of AAPA and Bruce et al. and Bohrer et al. are analogous art 
because they are from the similar problem solving area of improving performance in a 
cache memory system. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of he combination of AAPA and Bruce et al. and 
Bohrer et al. before them, to incorporate an entry replacement method wherein an entry 
with a low amount of hits is replaced. 

The motivation for doing so would have been to improve performance and 
reliability of storage devices fl|5). 

Therefore, it would have been obvious to combine Bohrer et al. with the 
combination of AAPA and Bruce et al. for the benefit of improved performance and 
reliability to obtain the invention as specified in claim 13. 
Claim 18 

AAPA discloses a memory management method for accessing a physical page 
mapped according to mapping information to a logical page that includes a logical 
address specified by an access request, the mapping information showing a one-to-one 
mapping between a plurality of logical pages and a plurality of physical pages, the 
logical pages being defined by dividing a logical address space by a predetermined 
size, each of the physical pages functioning to physically retain data of the 
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predetermined size (Pg. 2, Lines 1-23) and degrading in storage performance each 
time an access is made thereto (Pg. 1, Lines 16-23), wherein 

the method employs (i) an access frequency index indicating, for each logical 
page, an occurrence frequency of an access request specifying a logical address 
included in a corresponding logical page (Pg. 2, Lines 24-26; Pg. 3, Line 1) and (ii) a 
degradation index indicating, for each physical page, a degree of degradation in storage 
performance of a corresponding physical page (Pg. 2, Lines 24-26; Pg. 3, Line 3), 
AAPA does not disclose expressly the method comprising: 
a cache storing step of storing cache data for each of up to a predetermined 
number of the physical pages in association with a replication access frequency index 
that is a copy of an access frequency index of a logical page mapped according to the 
mapping information to a corresponding physical page, the cache data being a copy of 
data retained in the corresponding physical page and that is accessed instead of the 
original data; and 

a degradation leveling step of, when one of the pieces of cache data needs to be 
replaced with data retained in a new physical page, replacing cache data associated 
with a replication access frequency index that is less than or equal to an access 
frequency index of a logical page mapped according to the mapping information to the 
new physical page. 

Bruce et al. disclose a method for wear leveling in a flash memory wherein 
frequently written data is stored in a cache and written back periodically (Col. 5, Lines 
22-24; Col. 6, Lines 22-31). 
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AAPA and Bruce et al. are analogous art because they are from the similar 
problem solving area of wear leveling in a memory that degrades with increased 
access. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Bruce et al. before them, to 
incorporate a cache into a system for wear leveling. 

The motivation for doing so would have been to extend the life of the memory 
(Bruce et al. - Col. 5, Lines 24-26). 

Therefore, it would have been obvious to combine Bruce et al. with AAPA for the 
benefit of extended memory life to obtain the invention as specified in claim 18. 

The combination of AAPA and Bruce et al. do not disclose expressly a cache 
entry replacement method wherein the entry with a low amount of hits is replaced. 

Bohrer et al. disclose a method of managing storage of files on a multi-tiered disk 
system wherein a first disk is used similar to a cache and holds frequently accessed 
data while another disk holds less frequently accessed data (Abstract). When data is to 
be transferred from the second tier to the first tier and an entry in the first tier needs to 
be replaced due to lack of available space, the system determines the "popularity" of 
data in the first tier and replaces the least "popular" data, where the least "popular" data 
is data that has not been accessed lately fl|14 and 1J22). 

The combination of AAPA and Bruce et al. and Bohrer et al. are analogous art 
because they are from the similar problem solving area of improving performance in a 
cache memory system. 
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At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of he combination of AAPA and Bruce et al. and 
Bohrer et al. before them, to incorporate an entry replacement method wherein an entry 
with a low amount of hits is replaced. 

The motivation for doing so would have been to improve performance and 
reliability of storage devices fl|5). 

Therefore, it would have been obvious to combine Bohrer et al. with the 
combination of AAPA and Bruce et al. for the benefit of improved performance and 
reliability to obtain the invention as specified in claim 18. 

27. Claim 14 is rejected under 35 U.S.C. 103(a) as being obvious over AAPA in view 
of Bruce et al. and Bohrer et al. as applied to claim 12 above and further in view of 
Coulson. 
Claim 14 

The combination of AAPA, Bruce et al. and Bohrer et al. does not disclose 
expressly wherein each physical page is implemented by a ferroelectric random access 
memory. 

Coulson discloses wherein data is stored in a ferroelectric memory fl|16). 

The combination of AAPA, Bruce et al. and Bohrer et al. and Coulson are 
analogous art because they are from the similar problem solving area of wear leveling in 
a destructive memory. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of the combination of AAPA, Bruce et al. and Bohrer 
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et al. and Coulson before them, to use a ferroelectric random access memory to store 
data. 

The motivation for doing so would have been inexpensive and higher yield 
manufacturing due to lack of transistors (1122). 

Therefore, it would have been obvious to combine Coulson with the combination 
of AAPA, Bruce et al. and Bohrer et al. for the benefit of inexpensive and higher yield 
manufacturing to obtain the invention as specified in claim 14. 

28. The following prior art made of record and not relied upon is cited to establish the 
level of skill in the applicant's art and those arts considered reasonably pertinent to 
applicant's disclosure. See M.P.E.P. 707.05(c). 



Relevant Art Cited by Examiner 



29. The following references teach various wear leveling techniques. 



U.S. Patent/Pub, Number 

2003/0163633 



Relevant Sections 



6,957,158 
5,602,987 
5,930,193 
5,737,742 



Col. 10, Line 39-Col. 11, Line 15 
Abstract 



Non-Patent Literature 

"FRAM Technology Backgrounder" 



Relevant Sections 
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Conclusion 



30. The following is a summary of the treatment and status of all claims in the 
application as recommended by M.P.E.P. 707.07(i): 

Per the instant office action, claims 1-18 have received a first action on the merits 
and are subject of a first action non-final. 

31 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ankur Gogia whose telephone number is 571-272-4166. 
The examiner can normally be reached on M-F 8:00am-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald Sparks can be reached on 571-272-4201. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). / , 
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